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Introduction on Sustainability 

Sustainability, as defined in the 1987 Brundtland Report, ‘Our Common Future’ by the United Nations’ World Commission on Environment and Development, is ‘development that meets the needs of the present without compromising the ability of future generations to meet their own needs’ (Wu, 2013). Sustainability is classed as a balance between three pillars- ecological, economic, and social values (Schuster et al., 2011). 

In the report, ‘Education for people and planet: Creating Sustainable Futures for All’, UNESCO (2016), Sustainable development is defined as ‘an organising principle for global development that supports the well-being of both people and the planet’.
Over the years, there have been a number of international meetings with the focus on worldwide sustainability. In 1992, the UN held the Earth Summit in Rio, where more than 178 adopted Agenda 21, a plan of action to build a global partnership for sustainable development to improve human lives and protect the environment. Twenty years later, in 2012 the UN held a conference on sustainable development, ‘Rio+20’, and the document ‘The Future We Want’ was created. The report contained measures for implementing sustainable development. 
At the Paris Agreement in 2015, seventeen Sustainable Development Goals were created (Sustainabledevelopment.un.org, 2018) and taking urgent action to combat climate change and its impacts was defined as Goal 13 (Bhore, 2016). The Agreement’s aim is to limit the temperature increase even further to 1.5 degrees Celsius. (UNFCCC.int, 2019). 
However, Donald Trump has announced his decision to withdraw from the Paris climate agreement, making the United States the only country in the world that will not participate in the pact (Holden, 2019). 
The next international meeting is due to be held in 2030, which is a smaller time scale than previous years due to the urgency in action required is more intense. The Creating Sustainable Futures for All, UNESCO (2016) report, quotes that ‘The 2030 Agenda unites global development and environmental Sustainability goals in one framework’. It cites the three previous international meetings as providing a pivotal path to forming the 2030 agenda (UNESCO.org, 2016).
One of the main issues of sustainability, is climate change. National Geographic, (2019) defines climate change as the long-term alteration of temperature and typical weather patterns in a place. 
The profile of environmentalism has dramatically increased with the publicity gained by Greta Thunberg and Extinction Rebellion. This is likely to swing the balance towards greater conservation of World Heritage Sites and possibly lower visitor numbers due to the pressures to reduce leisure travel. 

Culture and Heritage  
Heritage can be defined as ‘what the past has conceded to us, what we value in the present and what we choose to preserve for future generations (Heritagecouncil.ie, 2019). Heritage compromises of two parts, the tangible, which are buildings, historical sites and objects that we can see and touch. The intangible are our behaviours and actions, such as dance, language, music and skills- the things we cannot see and touch. Both are of equal importance. Heritage and culture are important as they provide us with a sense of belonging and community as well as educating us of our past. A sense of belonging as identified in Maslow’s Hierarchy of needs, is crucial to a person’s happiness and satisfaction (Lester, 2013). 
World Heritage Sites and how they’re threatened by climate change

Since 2005, the World Heritage Committee have addressed the issues caused by climate change on heritage sites after it was brought to their attention by concerned organisations and individuals (UNESCO.org:Climate Change, 2019). 
United Nations Educational, Scientific and Cultural Organisation, which will be referred to throughout as UNESCO, has identified that out of the 1 000 World Heritage sites, 31 of these sites have been identified as being under threat due to the implications of climate change (France-Presse, 2016).
These threats can be divided into ‘acute’ and ‘chronic’. Acute being the more serious threats (such as climate change) and chronic being the gradual progression threats (footfall). Both of these types of threats can also be divided down to man-made and natural threats. Natural and human-made disasters such as global warming, tourists’ activities and pollution continue to destroy the heritage sites of the world (Allan et al., 2017).
‘Responsible tourism can be a driver of sustainable development and the preservation of natural and cultural heritage. However, if poorly managed it can cause damage and degradation to sensitive ecosystems, landscapes, monuments (World Heritage and Tourism in a Changing Climate, 2016).
UNESCO devised a toolkit to aid professionals working within the World Heritage tourism industry in effectively managing and maximising tourism benefits while keeping the negative impacts to a minimum. An example of the toolkit can be seen below.
(WHC.unesco.org, 2018)

This toolkit allows professionals to look at the first four steps and understand the basic ideas under the ‘strategic foundations’ before then progressing on to steps five through to ten which provide a more deeper understanding which aims at being more specific to the tourism destination the individual is managing. 







Threats to heritage: A case study of The Great Barrier Reef, Australia.

The Great Barrier Reef in Australia is a World Heritage Site currently under severe threat due to the impacts of climate change. The attraction brings in two million visitors a year, supports 64,000 jobs and brings in $6.4 billion annually. It consists of some of the most diverse ecosystems on the planet (Reef 2050 Long-Term Sustainability Plan, 2018).

A ‘long term sustainability plan’ was created in 2015 with the World Heritage Committee. This plan was created with a range of representatives from the government, Traditional Owners, scientists and interest groups, as shown below.
(Reef 2050 Long-Term Sustainability Plan, 2018). 

However, due to the intense coral bleaching that occurred in 2016 and 2017, a revised version was then released to ensure the impacts were fully understood and up to date. In 2018 the new ‘Reef 2050 Long-Term Sustainability Plan’ was released. The mission is to ‘protect and sustain the Outstanding Universal Value’ of the Great Barrier Reef’ making it accessible to future generations.
The report defines the Reefs main environmental threats as coral bleaching due to increase in water temperatures, acidification which restricts the growth and survival of the coral, altered weather patterns due to the level of pH in the ocean decreasing, which in turn increase the number and intensity of cyclones. It is thought that before the coral bleaching in 2016 and 2017, cyclones destroyed 50% of the coral lost in the Great Barrier Reef since 1986. 
The other threats include a change in coastal land use, direct use, land-based run off, however, they cited climate change as the strongest driver of ecological change on the Great Barrier Reef. The Reef 50 sustainability plan explains how the Queensland Government have invested $500 million in a Land Restoration fund which will support carbon reduction projects that deliver water quality and biodiversity benefits in the Reef (Reef 2050 Long-Term Sustainability Plan, 2018).
Australia has also signed up to the Paris Climate Agreement as well as setting themselves a target to be net-zero emissions by 2050. They are committed to addressing and recuing the impacts on the Reef due to climate change, however they need the rest of the world to adhere to limiting carbon emissions to do so. However, these issues are not going to disappear immediately and the effects will still be felt in years to come even if the carbon emissions do decrease. 
Tourism operators who work with the Great Barrier Reef are also offsetting the emissions created by their business – although this is a controversial way to help reduce the impacts of climate change as the effect takes many years to see. Tourism operators are also encouraged to be ‘climate action certified’ through Ecotourism Australia (Gbrmpa.gov.au, 2018).



Threats to heritage: Machu Picchu, Peru.

Another tourist site which is feeling the effects of climate change is Machu Picchu in Peru. In 1983 UNESCO designated Machu Picchu as a World Heritage Site in recognition of its political and religious importance. It is the most famous archaeological site on the continent (Lonely Planet, 2019). It was built in the mid 15th century and is an Incan city surrounded by temples, terraces and water channels, built on a mountaintop (Peru.travel, 2019). As well as being a World Heritage Site, it was voted as one of the New Seven Wonders of the World and therefor attracts huge crowds. Over 1.6 million people visit every year (Summer, 2019).

Machu Picchu is also being affected by climate change. Extreme weather such as heavy rain and flooding is putting Machu Picchu at danger. During the floods in 2010, heavy rain triggered mudslides which swept away infrastructure and the Peruvian military had to evacuate 4000 people. In 2017 tourists were stranded by mudslides and had to be airlifted to safety. An increase in sea temperature of six degrees was thought to be to blame (Collyns and Watts, 2017).
In 2014, it was decided to change the style of entry from ‘all day entry’ to either morning or afternoon entry. However, the limit of people has increased from 2500 to 5,940 which means that although visitors have limited time at Machu Picchu, there is now the capacity to increase the number of visitors by more than 100%. This will increase revenue; however, this has detrimental effects too. Footfall is increased, which means that erosion will also increase – which in turn will mean the severity of extreme weather conditions such as heavy rainfall as the paths will have suffered more erosion. 
One way the government are trying to gain from the economic benefits of Machu Picchu is by building a second airport for Cusco. Petitions have begun to prevent the airport from happening, due to the damage the new airport could have on the ruins. UNESCO sent the Peruvian government a letter warning it would place Machu Picchu on the ‘in danger’ list of World Heritage Sites from fears of overcrowding. However, the Peruvian government have done little to satisfy UNENSCO. When Machu Picchu was built, it had only between 700 and 800 inhabitants and there are worries that it cannot cope with the ever-increasing number of visitors with the government allowing more than double the limit recommended by UNESCO (Collyns, 2019).
 
Summary

By comparing the two examples, it is clear to see that Australia, a more economically developed country, is more committed to adapting to ensure sustainable development of its World Heritage Site by adhering to the Paris Agreement and spending $500million on a state-wide Land Restoration fund as well as creating the ‘Reef 2050 Long-Term Sustainability Plan’. 
Peru is classed as a developing country, and therefore will be relying heavily on its revenue generated from tourists visiting Machu Picchu. There is an ongoing issue of ‘conservation vs commercialisation’. 
Tourism is needed for Peru economically. It is the most visited site in South America, generating a reported $40 million each year and therefore the government want to keep the attraction open to the current capacity due to the income it generates (Sustainable Business Toolkit, 2015).

However, this is effecting the site itself and is making it less sustainable. Issues connected to climate change such as landslides and heavy flooding- made worse with an increase in footfall mean that the site may not be suitable for tourists in the near future as it may be too dangerous or destroyed completely. This creates the issue of keeping it open at its current capacity for commercial reasons or choosing the approach of conserving the heritage and dramatically limiting the numbers to restore its sustainability (Tourism, Culture and Sustainable Development, 2006).


Recommendations

By examining cultural and heritage tourist attractions across the globe and the resolutions these sites have used to combat the effects of climate change, a range of recommendations can be suggested. 
Virtual Technology
Augmented Reality for educational purposes
Limiting open season for attractions to reduce footfall
Firstly, the use of technology in avoiding an increase in damage due to footfall could be used. Machu Picchu is experiencing problems due to the huge increase in visitor interest and at present the government are allowing more than double the figure advised by UNESCO to visit the site which is impacting the sustainability of this destination. 
An attraction that has felt the stress of footfall damage is Stonehenge. The stones are now roped off. English Heritage has however developed a virtual tour which takes people right up between the stones. This also makes the site more inclusive as visitors can now experience the stones without having to travel to the site.
Google has also formed a new partnership with UNESCO where Google Earth now delivers virtual tours and allows users to explore a number of World Heritage Sites, in a move that ‘makes World Heritage Sites universally accessible and useful to all’ according to Carlo d’Asaro, Googles Vice-President (Google Arts & Culture, 2009).
National Trust is also using technology to teach people the effects climate change is having on its sites. They have decided to use 'augmented reality' headsets to show how climate change will destroy their properties unless climate change is addressed. National Trust have stated that climate change is their biggest threat that they now face. They have taken this decision to spur visitors on to leading a more sustainable life. Visitors will see the sight of a famous property that has fallen into disrepair in the midst of a heavily polluted environment (Horton, 2019).
The use of technology would definitely aid Machu Picchu in reducing their footfall, but still allowing people to experience the site in a sustainable way. It will fail to bring in as much revenue, however if the current situation continues into the future, there is little chance it will be safe enough for visitors to experience regardless. This solution however, does not solve the entire problem of climate change and will do little to help The Great Barrier Reef’s problem as they have not listed visitor numbers as a growing problem.

Both Great Barrier Reef and Machu Pichhu could benefit from onsite educational facilities which use augmented reality to show the effects climate change is having on these locations. 
Limiting the days that a site is open will also help reduce footfall- which will benefit Machu Picchu. With the Peruvian Government refusing to reduce visitor numbers per day and disregarding advise by UNESCO on this issue, the compromise of the site reducing its ‘open days’ or making it a more seasonal attraction can help reduce footfall. The site will be able to repair from the damage quicker if it was made seasonal and this may help improve the sustainability of Machu Picchu, however, it will not solve the problem completely.  
Agreements such as the Paris Agreement to reduce carbon emissions are a positive way to reduce the impact climate change is having on the world and if the agreement is met, then hopefully the sites will remain open for visitors to experience first-hand without having a detrimental effect to the sustainability of each attraction.


Conclusion 

It is clear to see that climate change is having a severe impact on cultural and heritage destinations. The chronic and acute man-made and natural threats are causing widespread problems. World Heritage Sites cannot afford to be heavily impacted by these threats and therefore a number of resolutions need to be found to help reduce the impacts.
Many of these attractions are trying to overcome and minimise these problems, however, the same resolution cannot work at every location and it is not a ‘one size fits all’ approach. These measures have to be adapted to suit the needs of the individual place as well as the economic situation of the country. For example, the same solution cannot be used on The Great Barrier Reef as Machu Picchu. The sites are extremely different as well as the economic resources of the countries. 
Governments across the globe are mainly in agreement with these issues and the next 2030 meeting provides positive goals, if they can be met. 
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